Pituitary adenylate cyclase-activating peptide as a neurotransmitter in the canine ileal circular muscle.
Pituitary adenylate cyclase-activating peptide (PACAP)1-27, PACAP1-38, and vasoactive intestinal peptide (VIP) initiated dose-dependent contractions of canine ileal circular muscle after intra-arterial injection in vivo or ex vivo. PACAP1-27- and VIP-induced contractions approached the tissue maximum; VIP was 100-fold less potent. PACAP1-38 was more potent than VIP. PACAP1-27 contractions in vivo were unaffected by hexamethonium, reduced equally by atropine or atropine plus hexamethonium, and abolished by tetrodotoxin (TTX), suggesting that PACAP released acetylcholine and another excitatory neurotransmitter from postganglionic cholinergic enteric nerves. In myenteric plexus-free circular muscle strips, PACAP1-27 at 10(-9) M and PACAP1-38 or VIP at 10(-7) M increased [3H]acetylcholine release during nerve stimulation, suggesting the locus of one postganglionic site at which PACAP1-27 acts. All agonists inhibited nerve-mediated contractions in vivo with a potency rank order similar to that for excitation. Inhibition of nitric oxide (NO) synthetase or TTX decreased the duration and amplitude of PACAP1-27- but not PACAP1-38-induced inhibition. Inhibition of NO synthetase abolished VIP-induced inhibition, but TTX did not. Submaximal contractions to acetylcholine were amplified by PACAP1-27 or VIP before TTX and inhibited after TTX. Thus, both PACAP molecules and VIP directly inhibit and indirectly excite smooth muscle contractions. PACAP1-27 and VIP also release NO. The functional potency differences between PACAP1-27 and VIP suggest PAC1 receptors mediate all responses, likely through the stimulation of adenylate cyclase.